Periodontal disease, which attacks the gums and supporting structures of the tooth, is one of the major causes of tooth loss in adults. Few studies on general well-being have compared the differences in oral health between men and women with studies from Europe and USA reporting that there are more edentulous women than men.Among the many factors contributing to tooth loss are poverty, availability and accessibility to dental and other health care as well as cultural traditions. This study examined a population living in a high fluoride area near Cape Town. This isolated community has until recently been unexposed to the diets and habits of the western world and have inter-married for decades. The results of this study indicated that although women had better oral hygiene habits than men, tooth loss was associated with age rather than gender.
Introduction
It is believed that the general health and well-being of a population may be reflected in the oral health status of its women [1] .Poor oral health may lead to tooth loss and impair the systemic health of an individual. It may also impact on one's self image, [2] , employment opportunities and earnings [3] , [4] .The major causes of tooth loss include trauma, dental caries and periodontal disease [5] - [10] , with associated risk factors such as smoking [11] - [13] , consumption of alcohol [12] , [14] , age [15] - [18] , gender [11] , [19] - [21] ,and socioeconomic status [11] , [12] , [14] , [19] - [23] .However, few natural surveys report on gender differences in their research findings and those that do, often show disparities.Some studies have indicated that there is a higher prevalence of tooth loss in women [18] , [24] - [26] , others showed a higher prevalence in men [27] , [28] , while still others showed no significant relationship with gender [19] , [23] , [27] .
Tooth loss due to caries is on the decline due to fluoridation of water supplies, awareness programmes and access to adequate dental care.However, periodontal disease, a disease which attacks the gingiva and supporting structures of the teeth, remains prevalent due to dental plaque accumulations along the gingival margin.Women, because of the shifts in oestrogen and progesterone levels throughout their life cycle, are considered to be more susceptible to periodontal disease than men. [29] . This not only places the women at greater risk for tooth loss than men, but may inpact on other aspects of their health such as coronary heart disease [30] , [31] stroke [32] , diabetes mellitus [33] and delivery of pre-term low birth weight infants [34] , [35] who, in turn, are predisposed to respiratory, heart and liver problems.
Prevalence of tooth loss has been reported to be greater in rural than urban areas. Samples from a population residing in a remote rural area near Cape Town, South Africa, were examined by darkfield microscopy for bacterial morphotypes indicative of periodontal diseaseand were found to have a low prevalence of caries and mild "contained" gingivitis on clinical examination [36] . This was attributed to the high fluoride content (> 2ppm) of their water.Since gender was not factored into the analysis of the data generated from this earlier study, the objective of the present study was to re-examine their data and attempt to establish whether the risk for tooth loss due to periodontal diseasemay be gender-specific in this population.
2.Materials and Methods

Subject Selection
Science Journal of Thirty-nine sites from 20 males and 138 sites from 68 females constituted the research sample. ject population are described in a previous study mesial aspect of the upper right premolar (hereafter r ferred to as 16) and lower central incisor (hereafter referred to as 41) were examined in each patient. The ages of the sampled population ranged from 15 to 75 years.Subjects were selected at random and the study compl recommendations of the Declaration of Helsinki. tally edentulous subjects were excluded from the study.
The clinical parameters commonly used to diagnose p riodontal disease include plaque index (PI), gingival index (GI), probable pocket depth (PD) and loss of attachment (LA). These were measured as follows: PI was scored b tween 0-3 depending on the amount of plaque present.0= no plaque in the gingival area, 1= a thin film of plaque not visible to the naked eye, 2= moderate accumulation que visible to the naked eye, 3= abundance of plaque on the tooth surface [38] .GI was scored from 0 normal gingiva, 1= mild inflammation, slight change, no bleeding, 2= moderate inflammation, bleeding on probing, 3= severe inflammation, spontaneous bleeding and ulcer tion [39] . A Michigan type periodontal probe was used to measure PD from the gingival margin to the base of the pocket, while LA was measured from the cemento junction to the base of the pocket.
Statistical Analyses
Multiple regression analysis was used to establish whether gender or age would increase the risk for tooth loss due to periodontal disease.
Results
Whether the results were reported per site (16, 41) or per subject (16+41), females showed a lower score than males (Fig. 1A) .The same was noted for GI ( Fig.1B) and LA (Fig.1C ). However, these differences were not significantly different for PI, although the differences for GI and LA showed significance at the 5% level (Table  1) . PD, on the other hand, revealed differences in the 16 and 41 sites for males and females with females showing significantly lower PD scores in the 16 site only ( Fig. 1D and Table 1 ).
Table 1. Comparison of Clinical Indices In Males and Females
Clinical Index
Tooth Site 16 41
Plaque Index p = 0.059 p = 0.169 Gingival Index p < 0.001* p = 0.018* Loss of Attachment p < 0.001* p = 0.968 Probing Depth p < 0.001* p = 0.501 *Significant at 5% level ; 16 = Upper right premolar ; 41 =lower central incisor.
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Comparison of Clinical Indices In Males and Females.
16+41 p = 0.169 p = 0.054 p = 0.018* p = 0.008* p = 0.968 p = 0.031* p = 0.501 p = 0.070 premolar ; 41 =lower central Comparison of clinical indices with age revealed sig cant correlations (Table 2) .
Mean (SD) for Plaque index (A), Gingival Index (B), Loss of Attachment (C), and Probing Depth (D) in Males and Females.
Comparison of clinical indices with age revealed signifi- When the gender variable was introduced and the clin cal indices were compared after grouping into 4 age groups, viz. 15-25 years, 26-35 years, 36-49 years and >49 years, significant differences were only observed for GI scores in the 26-35 and >49 age groups, and for LA in the 15 age group (Figure 2 and Table 3 ). When the gender variable was introduced and the cliniindices were compared after grouping into 4 age groups, 49 years and >49 years, significant differences were only observed for GI scores in 35 and >49 age groups, and for LA in the 15-25 year Plaque Index p = 0.083 p = 0.179
GingivalIndex p = 0.779 p = 0.008* Loss of Attachment p = 0.031* p = 0.085 Probing Depth p = 0.352 p = 0.776 *Significant at 5% level
Discussion
Several studies have suggested associations between tooth loss and health outcomes such poor quality of life and mortality in older individuals. and periodontal disease have been found to tooth loss at different ages, indicating a need for confoun ing risk factors to be identified. available associating gender with other such as educational levels, oral hygiene practices and smoking status. In women, tooth loss has largely been a sociated with aging, menstruat status, and living alone,while in men periodontal scores have been associated with a and educational levels [41] above risk factors to be common in both ge ders [24] , [42] , [43] particularly in rural populations [41] .
This study examined the risk for tooth loss due to per odontal disease in a rural population in the remote town of Klipfontein near Cape Town, South Africa.They were s lected for study because they reside in an area where the water supply has a high fluoride content, thus contributing to their protection against caries.This is an isolated co : The association between gender and tooth loss in a Breakdownof age and gender in study group.Comparisonof Comparing Gender Within Age Groups. 22 p = 0.179 p = 0.176 p = 0.073 p = 0.008* p = 0.161 p = 0.039* p = 0.085 p = 0.757 p = 0.214 p = 0.776 p = 0.222 p = 0.177 *Significant at 5% level.
Distribution of Age Group in Years
everal studies have suggested associations between tooth loss and health outcomes such poor quality of life and n older individuals. However, both dental caries and periodontal disease have been found to contribute to tooth loss at different ages, indicating a need for confoundrisk factors to be identified. [40] .Limited information is associating gender with otherconfounding factors such as educational levels, oral hygiene practices and g status. In women, tooth loss has largely been asenstruation, pregnancy, menopausal while in men,tooth loss and higher have been associated with age, smoking ]Other studieshave found the above risk factors to be common in both genparticularly in rural populations [25] ,
This study examined the risk for tooth loss due to periodontal disease in a rural population in the remote town of n near Cape Town, South Africa.They were selected for study because they reside in an area where the water supply has a high fluoride content, thus contributing to their protection against caries.This is an isolated com-munity who, until recently, were unexposed to the diet and habits of the western world. Previous studies [36] , [37] , [44] showed that this population had a low prevalence of caries and periodontal disease despite massive plaque accumulations.However, in interpreting the data, no direct comparison was made between males and females to establish whether gender would influence the risk for periodontal disease and tooth loss in this population.
Prevention of tooth loss due to early diagnosis of periodontitis has been advocated by many, withparticular attention being paid to 1st molars and incisors [45] .Molars and premolars are also reported to exhibit more rapid bone loss than incisors and canines [46] with more females losing their teeth because of dental caries and significantly more males (p = 0.001) losing their teeth because of periodontal disease [40] . In the present study, comparisons of males and females revealed that premolars (16) demonstrated higher PI, GI and PD scores than central incisors (41) in males only, with LA increased in "41" sites for both males and females.These differences were found to be statistically significant for GI and LA, suggesting a risk for tooth loss due to periodontal disease.
As demonstrated in the PI scores, females appeared to pay more attention to plaque control than the males resulting in better overall GI and LA scores.The reported method for tooth cleansing was a clean cloth, dipped in ash, followed by rinsing with water.Although using the same practice, the males were not as diligent, and all were heavy smokers which may have contributed to their poor oral health status.
In an earlier study, younger individuals with a reduced marginal bone level were reported to be at higher risk for further bone loss [46] .Although similar results were reported in our study, the study by Bahrami et al. [46] did not investigate gender differences. Following a clinical examination during which the number of remaining teeth were recorded along with PI, GI, bleeding on probing (BOP), calculus index (CI) and PD ≥5 mm, a significant difference between genders was reported (p < 0.05)with periodontal problems being the main reason for tooth loss [47] .In the present study, comparing genders within the different age groups demonstrated significant differences for GI in the 26-35 and >49 age groups (5% level of significance) and for LA in the 15-25 age group. In the case of females, these differences may be attributed to hormonal changesdue to the use of oral contraceptives or menopause in the 36-49 and>49 age groups respectively [48] .
Comparison of all the clinical indices with age showed that they were all highly significant (at the 1% level), thus the results of this study suggest that the risk for tooth loss due to periodontal disease in this community could be related to age rather than gender. A limitation of this study is the small number of males who participated.This was due to migrant labour. With most of the men working in neighbouring towns, we were able to recruit for this study only young males, the majority of whom had completed school-ing and were unable to find employment, and oldermen who, because of ill health or age discrimination, were also unemployed and therefore living in the hamlet at the time of this investigation.A more detailed longitudinal study with a better balanced gender profile will confirmthe identification of risk factors for tooth loss in this area.
